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Description 

[0001] The present invention relates to ink jet printing 
devices, and more particularly to techniques for improv- 
ing print quality, e.g. compensating for microbanding. 5 
[0002] An ink jet printer forms a printed image by print- 
ing a pattern of individual dots at particular locations of 
an array defined for the printing medium. The locations 
are conveniently visualized as being small dots in a rec- 
tilinear array. The locations are sometimes called "dot 10 
locations," "dot positions," or "pixels". Thus, the printing 
operation can be viewed as the filling of a pattern of dot 
locations with dots of ink. 

[0003] Ink jet printers print dots by ejecting very small 
drops of ink onto the print medium, and typically include * 5 
a movable carriage that supports one or more print- 
heads each having ink ejecting nozzles. The carriage 
traverses over the surface of the print medium, and the 
nozzles are controlled to eject drops of ink at appropriate 
times pursuant to command of a microcomputer or other 20 
controller, wherein the timing of the application of the 
ink drops is intended to correspond to the pattern of pix- 
els of the image being printed. 

[0004] An ink jet printhead includes an array of noz- 
zles through which droplets of ink are fired. The nozzles 25 
are commonly arranged in side by side columns that are 
aligned with the media axis, and the nozzles of one col- 
umn are staggered along the media axis relative to the 
nozzles of the other columns in accordance with the 
print or dot resolution of the printhead. Thus, for the par- 30 
ticular example of a two column nozzle array, the dis- 
tance along the media axis between diagonally adjacent 
nozzles, which is also called the nozzle pitch, is equal 
to the resolution dot pitch of the desired dot resolution 
(e.g., 1/600 inch for 600 dpi). In use, the physical spac- 35 
ing between the columns of nozzles in a printhead is 
compensated by appropriate data shifts in the swath 
print data so that the two columns function as a single 
column of nozzles. 

[0005] A consideration with implementing a multiple *Q 
column nozzle array is the need for precise mechanical 
alignment of the columns with the media axis. If the col- 
umns of a nozzle array are positioned so as to be tilted 
or rotated relative to the media axis about an axis that 
is orthogonal to a plane that is parallel to the media axis 45 
and the carriage scan axis, the spacing between adja- 
cent nozzles along the media axis will not be equal. In 
particular, the spacing between one nozzle an adjacent 
nozzle in one direction along the media axis will be less 
than the dot resolution while the spacing between such 50 
nozzle and an adjacent nozzle in the other direction 
along the media axis will be greater than the dot reso- 
lution. The result is a printed output wherein the dots are 
misaligned along the carriage axis and along the media 
axis. 55 
[0006] The misalignment' along the carriage axis can 
be corrected by controlling the timing of the print pulses 
provided to the nozzles of a printhead. 



[0007] However, the misalignment along the media 
axis, which results in non-uniform spacing between 
rows of dots that can be referred to as microbanding, 
cannot be corrected by processing of the swath data. 
[0008] It would therefore be an advantage to provide 
a technique for compensating media axis alignment er- 
ror caused by rotational misalignment of an ink jet print- 
head. 

[0009] JP 57102364A discloses an arrangement for 
adjusting the head mounting error in an ink jet printer 
which has left and right nozzle columns, the nozzles in 
the respective column being regularly staggered. The 
disclosure of this document corresponds generally to 
the preamble of claims 1 and 7. JP 5262824A discloses 
a mechanism for adjusting the inclination of a printhead, 
in which a suitable spacer is attached to the printhead. 
[001 0] A method and a device in accordance with the 
present invention are defined in claims 1 and 7 respec- 
tively. 

[0011] The advantages and features of the disclosed 
invention will readily be appreciated by persons skilled 
in the art from the following detailed description when 
read in conjunction with the drawing wherein: 
[0012] FIG. 1 is a perspective view of an ink jet large 
format printer/plotter incorporating the teachings of the 
present invention. 

[001 3] FIG. 2 is a perspective view of the carriage as- 
sembly, carriage positioning mechanism, and print me- 
dia positioning mechanism of the printer/plotter of FIG. 
1. 

[0014] FIG. 3 is a simplified perspective view of a me- 
dia positioning system of the print/plotter of FIG. t. 
[0015] FIG. 4 is a simplified block diagram cf a printer 
controller for controlling the swath printer of FIG. 1 . 
[0016] FIG. 5 is a schematic plan view illustrating a 
nozzle array of the printhead cartridge of the printer of 
FIG. 1. 

[0017] FIG. 6 schematically depicts a nozzle array 
that is rotational I y misaligned in the counterclockwise di- 
rection relative to the media advance axis. 
[0018] FIG. 7 schematically depicts a nozzle array 
that is rotationally misaligned in the clockwise direction 
relative to the media advance axis. 
[0019] FIG. 8A schematically sets forth a dot pattern 
that would be printed at a fixed position along the car- 
riage axis by the nozzles of the counterclockwise mis- 
aligned nozzle array of FIG. 6. 

[0020] FIG. 8B schematically sets forth a dot pattern 
that would be printed in accordance with the invention 
at a fixed position along the carriage axis by the nozzles 
of the counterclockwise misaligned nozzle array of FIG. 
6. 

[0021] FIG. 8C schematically sets forth another dot 
pattern that would be printed in accordance with the in- 
vention at a fixed position along the carriage axis by the 
nozzles of the counterclockwise misaligned nozzle ar- 
ray of FIG. 6. 

[0022] FIG. 9A schematically sets forth a dot pattern 
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that would be printed at a fixed position along the car- 
riage axis by the nozzles of the clockwise misaligned 
nozzle array of FIG. 7. 

[0023] FIG. 9B schematically sets forth a dot pattern 
that would be printed in accordance with the invention 5 
at a fixed position along the carriage axis by the nozzles 
of the clockwise misaligned nozzle array as shown in 
FIG. 7. 

[0024] FIG. 9C schematically sets forth another dot 
pattern than would be printed in accordance with the in- 10 
vention at a fixed position along the carriage axis by the 
nozzles of the clockwise misaligned nozzle array of FIG. 
7. 

[0025] FIG. 1 0 sets forth a flow diagram of a printing 
procedure in accordance with the invention that com- *5 
pensates for media axis alignment error caused by ro- 
tational misalignment of a nozzle array. 
[0026] FIG. 11 sets forth a flow diagram of another 
printing procedure in accordance with the invention that 
compensates for media axis alignment error caused by 20 
rotational misalignment of a nozzle array. 
[0027] FIG. 12 sets forth a flow diagram of a further 
printing procedure in accordance with the invention that 
compensates for media axis alignment error caused by 
rotational misalignment of a nozzle array. 25 
[0028] FIG. 13 sets forth a flow diagram of a proce- 
dure in accordance with the invention that compensates 
for media axis alignment error caused by rotational mis- 
alignment of a plurality of nozzle arrays. 
[0029] In the following detailed description and in the 30 
several figures of the drawing, like elements are identi- 
fied with like reference numerals. 
[0030] FIG. 1 is a perspective view of a thermal ink jet 
large format printer/plotter incorporating the teachings 
of the disclosed invention. The printer 10 includes a 35 
housing 12 mounted on a stand 14. The housing has 
left and right drive mechanism enclosures 16 and 18. A 
control panel 20 is mounted on the right enclosure 18. 
A carriage assembly 100, illustrated in phantom under 
a transparent cover 22, is adapted for reciprocal motion 40 
along a guide rail 24, also shown in phantom. The po- 
sition of the carriage assembly 1 00 in a horizontal or car- 
riage scan axis is determined by a carriage positioning 
mechanism 1 1 0 (FIG. 2) with respect to an encoder strip 
1 20 (FIG. 2) as discussed more fully below with respect 45 
to FIG. 2. A print medium 30 such as paper is positioned 
along a vertical or media advance axis by a media axis 
drive mechanism that includes a print roller 154 (FIGS. 
2 and 3). 

[0031] FIG. 2 is a perspective view of the carriage as- 50 
sembly 100, the carriage positioning mechanism 110 
and the encoder strip 120. The carriage positioning 
mechanism 110 includes a carriage position motor 112 
which has a shaft 114 extending therefrom through 
which the motor drives a small belt 116. Through the 55 
small belt 116, the carriage position motor 112 drives an 
idler 122 via the shaft 118 thereof. In turn, the idler 122 
drives a belt 124 which is secured by a second idler 126. 



The belt 124 is attached to carriage assembly 100 and 
adapted to slide therethrough. 
[0032] The position of the carriage assembly 100 in 
the carriage axis is determined precisely by the use of 
the encoder strip 1 20. The encoder strip 1 20 is secured 
by a first stanchion 128 on one end and a second stan- 
chion 129 on the other end. The encoder strip 120 may 
be implemented in a manner disclosed and claimed in 
commonly assigned U.S. Patent No. 5,276,970. As dis- 
closed in the reference, a carriage position encoder (not 
shown) having an optical reader is disposed on the car- 
riage assembly and provides carriage position signals. 
[0033] The carriage assembly 100 removably sup- 
ports four ink jet printhead cartridges or pens 102, 104, 
1 06, and 1 08 that store ink of different colors (e.g., black, 
yellow, magenta and cyan ink, respectively). As the car- 
riage assembly 100 translates along the carriage scan 
axis, selected ink firing resistors of the printheads of the 
printhead cartridges 102, 104, 106 and 108 are activat- 
ed such that ink drops are fired through associated ink 
jet nozzles. 

[0034] FIG. 3 is a perspective view of a simplified rep- 
resentation of a media positioning system 150 utilized 
in the printer of FIG. 1 . The media positioning system 
1 50 includes a media axis motor 1 52 that drives the print 
roller 154. The position of the print roller 154 is deter- 
mined by a media position encoder 156. The media po- 
sition encoder 156 includes a disc having a plurality of 
apertures 1 59 therein, an optical reader 160 provides a 
plurality of output pulses which facilitate the determina- 
tion of the position of the print roller 1 54 and, therefore, 
the position of the print medium 30 as well. Position en- 
coders are well known in the art. See for example, Eco- 
nomical High-Performance Optical Encoders by 
Howard C. Epstein et al., published in the Hewlett-Pack- 
ard Journal, October 1988, pages 99-106. 
[0035] As also shown in FIGS. 1 , 2 and 3, an optical 
sensor module 200 is mounted on the carriage assem- 
bly 100. The sensor module optically senses test lines 
printed by a printhead to determine rotational misalign- 
ment of the printhead relative to the media advance axis 
as measured in a plane that contains the media advance 
axis and is parallel to the carriage axis. The angle of 
such rotational misalignment is referred to herein as the 
angle 0 2 . By way of illustrative example, the sensor 
module 200 is implemented with a phase plate, and suit- 
able processing circuitry is provided for processing the 
output thereof, as disclosed in commonly assigned U. 
S. Patent 5,404,020. 

[0036] Referring now to FIG. 4, set forth therein is a 
simplified block diagram of a control system for control- 
ling the thermal ink jet printer of FIG. 1 in which the tech- 
niques of the invention can be implemented. The control 
system includes an interface 51 which receives print da- 
ta from a host computer, for example, and stores the 
print data in a buffer memory 53. A microprocessor con- 
troller 55 is configured to process the print data to pro- 
duce raster data that is stored in a bit-map memory 57a 
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contained in a random access memory (RAM) 57 pro- 
vided for the use of the microprocessor controller 55. A 
read-only memory 59 is also provided as appropriate for 
the use of the microprocessor controller 55. Processes 
in accordance with the invention, as described further 
herein, can be performed by the microprocessor con- 
troller 55 in conjunction with processes contained in the 
read-only memory 59. 

[0037] A print controller 61 transfers portions of the 
raster data from the bit-map memory 57a to a swath 
memory 63 and provides swath data to a printhead driv- 
er controller 43 which controls printhead drivers 67 that 
drive the ink firing elements of the printhead cartridges 
102, 104, 106, 108. The print controller 61 further con- 
trols the media axis drive motor 152 which moves the 
print roller 154 pursuant to media motion commands 
from the print controller 61. The media position encoder 
156 provides information for the feedback control of the 
media axis drive motor 152. Similarly, a carriage axis 
encoder 73 provides feedback information for the feed- 
back control of the carriage scan axis drive motor 112 
which positions the ink jet cartridge supporting carriage 
assembly 100 pursuant to carriage motion commands 
from the print controller 61. A multichannel analog-to- 
digital (A/D) converter 75 receives analog signals based 
on the outputs of the optical sensor 200 and provides 
digital versions of such analog signals for processing to 
determine the rotational misalignment of a nozzle array. 
[0038] Referring now to FIG. 5, illustrated therein is a 
schematic representation of a nozzle array 91 that is in- 
cluded in each of the printhead cartridges 1 02, 1 04, 1 06, 
108, as viewed from above the nozzle array (i.e., the 
print media would be below the plane of the figure). The 
nozzle array 91 includes a plurality of nozzles arranged 
in a left column 91 L and a right column 91 R which are 
parallel to a nozzle array longitudinal axis L, wherein the 
nozzles of one column are staggered along the nozzle 
array longitudinal axis L. The distance along the nozzle 
array longitudinal axis L between diagonally adjacent 
nozzles, as indicated by the distance P in FIG. 5, is 
known as the nozzle pitch, and by way of example is 
equal to the dot pitch of the desired dot resolution (e.g., 
1/600 inch for 600 dpi). The left and right columns 91 L, 
91 R are separated by a column separation distance D, 
and in use the physical spacing between the columns is 
compensated by appropriate data shifts in the swath 
print data so that two columns function as a single col- 
umn of nozzles. Ideally, the left and right nozzle columns 
91 L, 91 R are parallel to a media advance axis A, as 
shown in FIG. 5, whereby the nozzle array longitudinal 
axis L is parallel to the media advance axis A. In prac- 
tice, however, the nozzle columns 91 L, 91 R may not be 
parallel to the media axis, for example as a result of me- 
chanical tolerances between the printhead cartridge 
and the print carriage, and thus would be only generally 
aligned with the media axis. 

[0039] For reference, the nozzles of the nozzle col- 
umns are identified in sequence along the longitudinal 
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axis L starting with the nozzle that would be first encoun- 
tered by the print medium when advanced along the me- 
dia axis direction, which is indicated by the arrowhead 
on the media advance axis A, when the nozzle columns 

5 are aligned with the media advance axis. Thus, for illus- 
trative example shown in FIG. 5 wherein the nozzle that 
would be furthest along the media advance'direction is 
the nozzle of the left column that is uppermost in the 
figure, such nozzle is nozzle 1 and the nozzles of the 

10 left nozzle column are identified by odd numbers. The 
nozzles of the right nozzle column are identified by even 
numbers starting with the nozzle of the right column that 
is uppermost in the figure. 

[0040] FIG. 6 schematically depicts a nozzle array 

15 that is rotationally misaligned in the counterclockwise di- 
rection relative to the media advance axis A, while FIG. 
7 schematically depicts a nozzle array that is rotationally 
misaligned in the clockwise direction relative to the me- 
dia advance axis A. The amount of rotational misalign- 

20 ment G z is relatively small, and thus the amount of error 
or misalignment along the media axis in the spacing be- 
tween the left column nozzles and the right column noz- 
zles is very closely approximated by (D*tan 8 Z ), wherein 
D is the distance between the left and right nozzle col- 

25 umns. This can be readily understood by visualizing the 
nozzle columns as being rotated about an axis that 
passes through a top or bottom nozzle of one of the noz- 
zle columns. The other nozzle column is therefore dis- 
placed by an amount that is equal to (D'*tan 8 Z ), wherein 

30 D' is the projection on the carriage axis of the distance 
between nozzle columns. Since 9 Z is relatively small, 
utilizing D instead of D' is reasonably accurate. For ease 
of reference, the rotational misalignment 0 Z is always a 
positive angle regardless of the direction of the rotation- 

35 al misalignment. In this manner, the misalignment 
(D*tan 6 Z ) along the media axis in the spacing between 
the left column nozzles and the right column nozzles is 
always a positive number. 

[0041] Generally in accordance with the invention, for 
40 each pen the amount and direction of the rotational mis- 
alignment 9 Z are determined; a first swath is printed with 
one of the left and right nozzle columns; the print media 
is moved by a calculated media micro advance MA that 
is based on (a) the nozzle column that is selected to print 
45 a first swath, (b) the amount of the rotational misalign- 
ment 9 Z , and (c) the direction of the rotational misalign- 
ment 9 Z ; and a second swath is printed with the other of 
the nozzle columns. 

[0042] The rotational misalignment of a printhead can 
50 be generally determined as follows with an optical align- 
ment system as disclosed in commonly assigned U.S. 
Patent 5,404,020. Dots are printed with the nozzles of 
the printhead at a plurality of predetermined equidistant 
locations along the carriage axis, so as to produce a 
55 printed pattern of generally vertical line segments. An 
optical sensor that includes a phase plate is scanned 
across the top of the line segments. The output of the 
optical sensor comprises a sinewave which is digitized 
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and processed to arrive at a first phase angle relative to 
a reference sinewave. The media is then advanced by 
a predetermined amount H, and the optical sensor is 
again scanned across the line segments. The output of 
the optical sensor is digitized and processed to arrive at 5 
a second phase angle relative to the reference sine- 
wave. The first and second phase angles are converged 
to distances along the carriage axis, and the difference 
between the phase distances is calculated. Such differ- 
ence is divided by the predetermined media advance H, 10 
and the arctan of the quotient provides the rotational 
misalignment. 

[0043] Referring now to FIG. 8A, schematically set 
forth therein is a dot pattern that would be printed at a 
fixed position along the carriage axis by the nozzles of is 
the counterclockwise misaligned nozzle array shown in 
FIG. 5, wherein the printed dots are identified by the noz- 
zle numbers of the nozzles by which they were pro- 
duced. The dot placement errors due to misalignment 
along the carriage scan axis that are shown are com- 20 
pensated by appropriate swath data delays. Due to the 
counterclockwise rotational misalignment, the odd dots 
are displaced relative to the even dots along the media 
advance axis in the media advance direction. 
[0044] In accordance with the invention, counter- 25 
clockwise rotational misalignment can be compensated 
by printing dots with the left nozzle column in a first car- 
riage scan, advancing the print media by an amount that 
is equal to or approximately equal to 2P-(D*tan 9 Z ), and 
printing dots with the right nozzle column in a second 30 
carriage scan. A resulting pattern of dots printed at a 
fixed swath position is shown in FIG. 8B. It is noted that 
the media advance of 2P-(D*tan 9 Z ) results in an inter- 
change in the relative positions of the even dots and the 
odd dots, which is suitably compensated. Alternatively, 35 
dots are printed with the right nozzle column in a first 
carriage scan, the print media is advanced by an amount 
equal to or approximately equal to (D*tan 9 Z ), and dots 
are printed with the left nozzle column in a second car- 
riage scan. A resulting pattern of dots printed at a fixed *o 
swath position is shown in FIG. 8C. 
[0045] Referring now to FIG. 9A, set forth therein is a 
dot pattern that would be printed at a fixed position along 
the carriage axis by the clockwise misaligned nozzle ar- 
ray of FIG. 7, wherein the printed dots are identified by 45 
the nozzle numbers of the nozzles by which they were 
produced. The dot placement errors due to misalign- 
ment along the carriage scan axis that are shown are 
compensated by appropriate swath data delays. Due to 
the clockwise rotational misalignment, the even dots are so 
displaced relative to the odd dots along the media ad- 
vance axis in the media advance direction. 
[0046] In accordance with the invention, clockwise ro- 
tational misalignment can be corrected by printing dots 
with the left nozzle column in a first carriage scan, ad- 55 
vancing the print media by an amount equal to or ap- 
proximately equal to (D*tan 8 Z ) and printing dots with 
the right nozzle column in a second carriage scan. A 
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resulting pattern of dots printed at a fixed swath position 
is shown in FIG. 9B. Alternatively, dots are printed with 
the right nozzle column in a first carriage scan, the print 
media is advanced by an amount equal to or approxi- 
mately equal to 2P-(D*tan 9 2 ), and dots are printed with 
the left nozzle column in a second carriage scan. A re- 
sulting pattern of dots printed at a fixed swath position 
is shown in FIG. 9C. It is noted that the media advance 
of 2P-(D*tan 9 2 ) results in an interchange in the relative 
positions of the even dots and the odd dots, which is 
appropriately compensated. It is further noted that the 
media advance of 2P-(D*tan 9 2 ) results in dots printed 
by the first and last nozzles being separated from adja- 
cent dots by distances that are greater than the print 
resolution dot pitch P. In use, the first and last nozzles 
are turned off, and the media advance after printing with 
both columns of the nozzle array is appropriately select- 
ed. 

[0047] From the foregoing it should be appreciated 
that a given rotational misalignment can be corrected by 
(a) calculating a media micro advance MA that is equal 
to or approximately equal to (D*tan 9 2 ) and determining 
which of the left and right nozzle columns prints first as 
a function of the direction of 9 2 , or (t>) specifying that a 
certain one of the nozzle columns always prints first and 
calculating the media micro advance as a function of the 
direction of 9 2 , wherein the media micro advance is 
(D*tan 9 Z ) or 2P-(D*tan G 2 ), depending on the direction 
of the rotational misalignment 9 Z . 
[0048] Referring now to FIG. 10, set forth therein is a 
flow diagram of a rotational misalignment compensation 
for a single nozzle array that in accordance with the in- 
vention calculates a media micro advance MA that is 
equal to or approximately equal to the media axis align- 
ment error (D*tan 8 Z ), and determines which of the left 
and right nozzle columns prints first as a function of the 
direction of the rotational misalignment 9 Z . At 211 the 
amount and direction of the rotational misalignment 9 Z 
is determined. At 213 a determination is made as to 
whether 9 Z is equal to 0. If yes, the procedure ends and 
printing is performed without rotational misalignment 
compensation. If the determination at 213 is no, at 215 
a media axis alignment error E is set to (D*tan 9 Z ). At 
216 a media micro advance MA is determined on the 
basis of the media axis alignment error E. For example, 
the media micro advance can be set equal to the media 
axis alignment error E. Alternatively, the media micro 
advance can be set to be approximately equal to the 
media axis alignment error (D*tan 9 Z ). For example, the 
media micro advance can be set to the 1/4 dot pitch in- 
crement that is closest to the media axis alignment error 
(i.e., 1/4P, 1/2P, or 3/4P). At 21 7 a determination is made 
as to whether the rotational misalignment is counter- 
clockwise. If yes, at 219 the right nozzle column is se- 
lected as the first to print nozzle column, and left nozzle 
column is selected as the second to print nozzle column. 
Control then transfers to 223. If the determination at 217 
is no, at 221 the left nozzle column is selected as the 
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first to print nozzle column, and the right nozzle column 
is selected as the second to print nozzle column. At 223 
dots are printed with the selected first to print nozzle col- 
umn in a first carriage scan, and at 225 the print media 
is advanced by the micro advance MA. At 227 dots are 5 
printed with the selected second to print nozzle column 
in a second carriage scan. At 229 the print media is ad- 
vanced for the next swath if required, and at 231 the 
steps of printing are repeated if required. 
[0049] Referring now to FIG. 11 , set forth therein is a 10 
flow diagram of a rotational misalignment compensation 
for a single nozzle array that in accordance with the in- 
vention prints first with the left nozzle column and moves 
the print media by a micro advance that is a function of 
the direction and amount of the rotational misalignment is 
9 Z . At 251 the amount and direction of rotational mis- 
alignment 9 Z is determined. At 253 a determination is 
made as to whether the rotational misalignment 9 Z is 
equal to zero. If yes, the procedure ends and printing is 
performed without rotational misalignment compensa- 20 
tion. If the determination at 253 is no, at 255 a media 
axis alignment error E is set to (D*tan 9 Z ). At 257 a media 
micro advance MA is determined on the basis of the pre- 
selection of the left nozzle column as the first to print 
nozzle column, the direction of the rotational misalign- 25 
ment, and the media axis alignment error E. In particular, 
if the rotational misalignment is counterclockwise, the 
media micro advance can be set equal to 2P-(D*tanG z ). 
Alternatively, the media micro advance MA can be set 
to be approximately equal to 2P-(D*tan G z ). For exam- 30 
pie, the media micro advance MA can be set to the 1/4 
dot pitch increment that is closest to 2P-(D*tan 9 Z ); (i.e., 
2P-3/4P, 2P-1/2P, or2P-1/4P). If the rotational misalign- 
ment is clockwise, the media micro advance can be set 
equal to the media axis alignment error E. Alternatively, 35 
the media micro advance can be set to be approximately 
equal to the 1/4 dot pitch increment that is closest to the 
media axis alignment error E (i.e., 1/4P, 1/2P, or 3/4P). 
At 261 dots are printed with the left nozzle column in a 
first carriage scan, and at 263 the print media is ad- 40 
vanced by the micro advance MA. At 265 dots are print- 
ed with the right nozzle column in a second carriage 
scan. At 267 the print media is advanced for the next 
swath if required, and at 269 the steps of printing are 
repeated if required. *s 
[0050] FIG. 12 sets forth a flow diagram of a proce- 
dure similar to that of FIG. 11 , except that dots are first 
printed with the right nozzle column prior to advancing 
the print media by a micro advance that is a function of 
the direction of the rotational misalignment 9 Z . The steps 50 
of FIG. 12 are believed to be self-explanatory, particu- 
larly in view of the flow diagram of FIG. 11, and thus a 
detailed discussion of the procedure of FIG. 12 will not 
be provided herein. It should be appreciated as to cal- 
culating the media micro advance MA that since the right 55 
nozzle column is to be printed first, if the rotational mis- 
alignment is counterclockwise, the media micro ad- 
vance MA is set equal to the media axis alignment error 
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E, or approximately equal to the media axis alignment 
error E. If the rotational misalignment is clockwise, the 
media micro advance MA is set equal to 2P-(D*tan 6 Z ), 
or approximately equal to 2P-(D*tan 9 2 ). Also, if the ro- 
tational misalignment is clockwise, the first and last noz- 
zles of the nozzle array are turned off, and the swath 
height is reduced to N-2 dot pitches for a nozzle array 
having N nozzles. 

[0051] The procedures of FIGS. 10-12 have been di- 
rected to compensation of rotational misalignment for a 
single pen. Compensation of rotational misalignments 
for a plurality of pens as shown in FIG. 1 can be achieved 
in various ways. A straightforward technique would be 
to consider each pen independently and determine for 
each pen which compensation technique is to be uti- 
lized. Then, dots are printed with the first to print nozzle 
columns of all pens. The print media is then advanced 
by the smallest of the calculated media micro advances, 
and dots are printed in a second carriage scan with the 
second to print nozzle column of the pen having the 
smallest of the calculated media micro advances. The 
print media is then advanced by an amount such that 
the total media advance since the first carriage scan is 
equal to the next smallest calculated micro advance, 
and dots are printed in a third carriage scan with the 
second to print nozzle column of the pen having the next 
smallest calculated media micro advances. The process 
then continues for the remaining pens in order of in- 
creasing calculated micro advances. 
[0052] Referring now to FIG. 1 3, set forth therein is a 
flow diagram of a procedure for compensating rotational 
misalignments for a plurality of pens that for each pen 
calculates a media micro advance as in the procedure 
of FIG. 10, prints with the first to print nozzle columns 
of all pens, and then iteratively advances the print media 
and prints dots with the second to print nozzle columns 
in accordance with increasing respective calculated me- 
dia micro advances. At 311 the amount and direction of 
rotational misalignment e z is determined for each pen. 
At 31 3 a first to print nozzle column and a second to print 
nozzle column is determined for each pen, depending 
on the respective direction of rotational misalignment 8 2 , 
as determined in the procedure of FIG. 10 for a single 
pen. At 315 the respective media axis alignment errors 
are calculated for each of the pens in form of (D*tan 9 Z ) 
as calculated in the procedure of FIG. 10 for a single 
pen. At 317 dots are printed in a first carriage scan with 
respective first to print nozzle columns. At 319 the print 
media is advanced incrementally such that after each 
incremental media advance the amount of media ad- 
vance completed since printing with first to print nozzle 
columns is equal to each different calculated micro ad- 
vance, and after each incremental media advance dots 
are printed with the second to print nozzle column of the 
pen or pens having a micro advance that corresponds 
to the amount of media advance completed since dots 
were printed with the first to print nozzle columns. For 
example, if two pens have a calculated micro advance 
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of 1/4P, one pen has a calculated micro advance of 1/2P, 
and another pen has a calculated micro advance of 
3/4P, the media is advanced by 1/4P and the dots are 
printed with the second to print nozzle columns of the 
two pens having a calculated micro advance of 1/4P. 
The media is then advanced by 1/4P and dots are print- 
ed with the second to print nozzle column of the pen 
having a calculated micro advance of 1/2P. The media 
is advanced another 1/4P and dots are printed with the 
second to print nozzle column of the pen having a cal- 
culated micro advance of 3/4P. In other words, for each 
different calculated micro advance, the media is incre- 
mentally advanced such that after each incremental ad- 
vance the media advance completed is equal to such 
different calculated micro advances. After each incre- 
mental media advance, the second to print nozzle col- 
umn of the pen or pens having a calculated micro ad- 
vance that corresponds to the amount of media advance 
completed since the printing with the first to print nozzle 
columns. At 321 the print media is advanced for the next 
swath if required, and at 323 the steps of printing steps 
are repeated if required. 

[0053] Relative to the procedure of FIG. 1 3, it should 
be appreciated that the media micro advances can be 
approximated to integral multiples of a fractional dot 
fraction such as 1/4 dot pitch, whereby the number of 
micro advances of the print media would be reduced if 
the media axis alignment errors are close in value. 
[0054] In the foregoing printing procedures, the com- 
pensating media micro advances have been in the me- 
dia advance direction to avoid mechanical backlash er- 
rors. Thus, in certain procedures the relative positions 
of the left nozzles and the right nozzles are inter- 
changed. However, it should be appreciated that the rel- 
ative positions of the left nozzles and right nozzles can 
be maintained by making the media micro advance neg- 
ative where a positive media micro advance would result 
in an interchange of the relative positions of the left noz- 
zles and right nozzles. Such negative media micro ad- 
vance would be equal to or approximately equal to - 
(D*tan 9 Z ). Thus, for a counterclockwise rotation mis- 
alignment wherein the left nozzle column is to be printed 
first, dots are printed with the left nozzle column, the me- 
dia is moved by a micro advance that is approximately 
equal, to -(D*tan 0 Z ) (i.e., in the direction opposite the 
media advance direction), and dots are printed with the 
right nozzle column. The media advance after printing 
with the right nozzle column would be the swath height 
plus the absolute value of the media micro advance. 
Analogously, for a clockwise rotation misalignment 
wherein the right nozzle column is to be printed first, dots 
are printed with the right nozzle column, the media is 
moved by a micro advance that is approximately equal 
to -(D*tan 8 Z ), and dots are printed with the left nozzle 
column. The media advance after printing with the left 
nozzle column would be the swath height plus the ab- 
solute value of the media micro advance. 
[0055] The foregoing has thus been a disclosure of 



techniques for compensating microbanding that results 
from rotational misalignment of an ink jet nozzle array 
relative to the media advance axis. 
[0056] Although the foregoing has been a description 
5 and illustration of specific embod iments of the invention, 
various modifications and changes thereto can be made 
by persons skilled in the art without departing from the 
scope of the invention as defined by the following 
claims. 

10 

Claims 

1 . A method for ink jet printing with an ink jet printhead 
is (102, 104, 106, 108) having a left nozzle column 

(91 L) and a right nozzle column (91 R) that are par- 
allel to a longitudinal axis (L), spaced apart by D, 
and generally aligned with a media advance axis 
(A), wherein the left nozzle column includes a plu- 

20 rality of nozzles (1 , 3, 5, .. .) spaced apart by 2P and 
the right nozzle column includes a plurality of noz- 
zles (2, 4, 6, ...) spaced apart by 2P, wherein the 
nozzles of the left nozzle column are staggered 
along the longitudinal axis relative to the nozzles of 

25 the right nozzle column such that the distance along 
the longitudinal axis between diagonally adjacent 
nozzles is P, and wherein the nozzles of the left noz- 
zle column and the right nozzle column are in a se- 
quence of a first nozzle through Nth nozzle and a 

30 print medium first encounters the first nozzle when 
advanced in a media advance direction, the method 
comprising the step of: 

determining an amount and direction of rota- 
tional misalignment of the left nozzle column and 

35 the right nozzle column relative to the media scan 
axis; 

the method being characterised in thaT it 
comprises the further steps of: 

40 selecting one of the left nozzle column and the 

right nozzle column as a first to print nozzle col- 
umn; 

determining a media advance correction to 
compensate the rotational misalignment; 
4 5 printing dots on a print media with the first to 

print nozzle column in a first carriage scan; 
moving the print media by the media advance 
correction; and 

printing dots on the print media with the other 
50 of the left nozzle column and the right nozzle 

column. 

2. The method of Claim 1 wherein: 

55 the step of determining a media advance cor- 

rection comprises the step of setting a media 
advance correction to approximately (D*tan 
e z ), wherein 8 Z is the amount of rotational mis- 
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alignment; 

the step of selecting the first to print nozzle col- 
umn comprises the step of selecting the right 
nozzle column as the first to print nozzle column 
if the rotational misalignment is counterclock- 5 
wise, and selecting the left nozzle column as 
the first to print nozzle column if the rotational 
misalignment is clockwise. 

3. The method of Claim 1 wherein: 10 

the step of determining a media advance cor- 
rection comprises the step of setting a media 
advance correction to (a) approximately 2P- 
(D*tan 8 Z ) if the rotational m isalignment is coun- * 5 
terclockwise, or (b) approximately (D*tan 6 Z ) if 
the rotational misalignment is clockwise, 
wherein 0 Z is the amount of rotational misalign- 
ment; and 

the step of selecting a first to print nozzle col- 20 
umn comprises the step of selecting the left 
nozzle column as a first to print nozzle column. 

4. The method of Claim 1 wherein: 

25 

the step of determining a media advance cor- 
rection comprises the step of setting a media 
advance correction to (a) approximately (D*tan 
9 Z ) if the rotational misalignment is counter- 
clockwise, or (b) approximately 2P-(D*tan 6 Z ) if 30 
the rotational misalignment is clockwise, 
wherein 8 Z is the amount of rotational misalign- 
ment; 

the step of selecting a first to print nozzle col- 
umn comprises the step of selecting the right 35 
nozzle column as a first to print nozzle column. 

5. The method of Claim 1 wherein: 

the step of determining a media advance cor- *o 
rection comprises the step of setting a media 
advance correction to (a) approximately - 
(D*tan 0 Z ) if the rotational misalignment is coun- 
terclockwise, or (b) approximately (D*tan 9 Z ) if 
the rotational misalignment is clockwise, <5 
wherein G z is the amount of rotational misalign- 
ment; and 

the step of selecting a first to print nozzle col- 
umn comprises the step of selecting the left 
nozzle column as a first to print nozzle column, so 

6. The method of Claim 1 wherein: 

the step of determining a media advance cor- 
rection comprises the step of setting a media 55 
advance correction to (a) approximately (D*tan 
9 Z ) if the rotational misalignment is counter- 
clockwise, or (b) approximately -(D*tan e z ) if the 



rotational misalignment is clockwise, wherein 
0 Z is the amount of rotational misalignment; 
the step of selecting a first to print nozzle col- 
umn comprises the step of selecting the right 
nozzle column as a first to print nozzle column. 

7. An ink jet printing device with an ink jet printhead 
(102, 104, 106, 108) having a left nozzle column 
(91 L) and a right nozzle column (91 R) that are par- 
allel to a longitudinal axis (L), spaced apart by D, 
and generally aligned with a media advance axis 
(A), wherein the left nozzle column includes a plu- 
rality of nozzles (1 , 3, 5, ...) spaced apart by 2P and 
the right nozzle column includes a plurality of noz- 
zles (2, 4, 6, ...) spaced apart by 2P, wherein the 
nozzles of the left nozzle column are staggered 
along the longitudinal axis relative to the nozzles of 
the right nozzle column such that the distance along 
the longitudinal axis between diagonally adjacent 
nozzles is P, and wherein the nozzles of the left noz- 
zle column and the right nozzle column are in a se- 
quence of a first nozzle through Nth nozzle and a 
print medium first encounters the first nozzle when 
advanced in a media advance direction, the device 
comprising: 

means for determining an amount and direction 
of rotational misalignment of the left nozzle col- 
umn and the right nozzle column relative to the 
media scan axis; 

the device being characterised in that it further 
comprises: 

means for selecting one of the left nozzle col- 
umn and the right nozzle column as a first to 
print nozzle column; 

means for determining a media advance cor- 
rection to compensate the rotational misalign- 
ment; 

means for printing dots on a print media with 
the first to print nozzle column in a first carriage 
scan; 

means for moving the print media by the media 
advance correction; and 
means for printing dots on the print media with 
the other of the left nozzle column and the right 
nozzle column. 



Patentanspruche 

1. Ein Verfahren zum Tintenstrahldrucken mit einem 
Tintenstrahldruckkopf (102, 104, 106, 108), der ei- 
ne linke Dusenspalte (91L)und eine rechte Dusen- 
spalte (91 R), die parallel zu einer Langsachse (L) 
sind, um D beabstandet sind und allgemein mit ei- 
ner Medienweiterbewegungsachse (A) ausgerich- 
tet sind, aufweist, wobei die linke Dusenspalte eine 
Mehrzahl von Dusen (1, 3, 5, ...), die um 2P beab- 
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standet sind, aufweist, und die rechte Dusenspalte 
eine Mehrzahl von Dusen (2, 4, 6, ...), die um 2P 
beabstandet sind, aufweist, wobei die Dusen der 
linken Dusenspalte entlang der Langsachse relativ 
zu den Dusen der rechten Dusenspalte derart ge- 5 
staffelt sind, daft der Abstand entlang der Langs- 
achse zwischen diagonal benachbarten Dusen P 
betragt, und wobei die Dusen derlinken Dusenspal- 
te und der rechten Dusenspalte in einer Sequenz 
einer ersten Duse bis zu einer N-ten Duse vorliegen 10 
und ein Druckmedium zuerst die erste Duse antrifft, 
wenn es in einer Medienweiterbewegungsrichtung 
weiterbewegt wird, wobei das Verfahren folgende 
Schritte aufweist: 

Bestimmen eines Betrags und einer Richtung einer 15 
rotationsmaftigen Fehlausrichtung der linken Du- 
senspalte und der rechten Dusenspalte relativ zu 
der Medienbewegungsachse; 
wobei das Verfahren durch folgende Schritte ge- 
kennzeichnet ist: 20 

Auswahlen entweder der linken Dusenspalte 
Oder der rechten Dusenspalte als eine Dusen- 
spalte, die zuerst drucken soil; 

25 

Bestimmen einer Medienweiterbewegungskor- 
rektur, um die rotationsmafiige Fehlausrich- 
tung zu kompensieren; 

Drucken von Punkten auf einem Druckmedium 30 
mit der Dusenspalte, die zuerst drucken soli, 
bei einer ersten Wagenbewegung; 



Uhrzeigersinn ist. 

3. Das Verfahren gemaft Anspruch 1 , bei dem: 

der Schritt des Bestimmens einer Medienwei- 
terbewegungskorrekturden Schritt des Einstel- 
lens einer Medienweiterbewegungskorrektur 
auf (a) naherungsweise 2P-(D*tan 0 Z ), wenn 
die rotationsmaftige Fehlausrichtung gegen 
den Uhrzeigersinn ist, oder (b) naherungswei- 
se (D*tan 0 Z ), wenn die rotationsmaftige Fehl- 
ausrichtung im Uhrzeigersinn ist, aufweist, wo- 
bei 0 Z der Betrag der rotationsmaftigen Fehl- 
ausrichtung ist; und 

der Schritt des Auswahlens einer Dusenspalte, 
die zuerst drucken soil, den Schritt des Aus- 
wahlens der linken Dusenspalte als die Dusen- 
spalte, die zuerst drucken soil, aufweist. 

4. Das Verfahren gemaft Anspruch 1 , bei dem: 

der Schritt des Bestimmens einer Medienwei- 
terbewegungskorrektur den Schritt des Einstel- 
lens einer Medienweiterbewegungskorrektur 
auf (a) naherungsweise (D*tan 0 Z ), wenn die 
rotationsmaftige Fehlausrichtung gegen den 
Uhrzeigersinn ist, oder (b) naherungsweise 2P- 
(D*tan 0 Z ), wenn die rotationsmaftige Fehlaus- 
richtung im Uhrzeigersinn ist, aufweist, wobei 
0 Z der Betrag der rotationsmaftigen Fehlaus- 
richtung ist; 



Bewegen des Druckrnediums um die Medien- 
weiterbewegungskorrektur; und 35 

Drucken von Punkten auf dem Druckmedium 
mitderanderen derlinken Dusenspalte und der 
rechten Dusenspalte. 

40 

2. Das Verfahren gemaft Anspruch 1, bei dern: 

der Schritt des Bestimmens einer Medienwei- 
terbewegungskorrektur den Schritt des Einstel- 
lens einer Medienweiterbewegungskorrektur 45 
auf naherungsweise (D*tan@ 2 ) aufweist, wobei 
0 Z der Betrag der rotationsmaftigen Fehlaus- 
richtung ist; 

der Schritt des Auswahlens der Dusenspalte, 50 
die zuerst drucken soil, den Schritt des Aus- 
wahlens der rechten Dusenspalte als die Du- 
senspalte, die zuerst drucken soli, aufweist, 
wenn die rotationsmaftige Fehlausrichtung ge- 
gen den Uhrzeigersinn ist, und den Schritt des 55 
Auswahlens derlinken Dusenspalte als die Du- 
senspalte, die zuerst drucken soli, aufweist, 
wenn die rotationsmaftige Fehlausrichtung im 



der Schritt des Auswahlens einer Dusenspalte, 
die zuerst drucken soil, den Schritt des Aus- 
wahlens der rechten Dusenspalte als die Du- 
senspalte, die zuerst drucken soil, aufweist. 

5. Das Verfahren gemaft Anspruch 1, bei dem: 

der Schritt des Bestimmens einer Medienwei- 
terbewegungskorrektur den Schritt des Einstel- 
lens einer Medienweiterbewegungskorrektur 
auf (a) naherungsweise -(D*tan 0 Z ), wenn die 
rotationsmaftige Fehlausrichtung gegen den 
Uhrzeigersinn ist, oder (b) naherungsweise 
(D*tan 0 Z ), wenn die rotationsmaftige Fehlaus- 
richtung im Uhrzeigersinn ist, aufweist, wobei 
0 Z der Betrag der rotationsmaftigen Fehlaus- 
richtung ist; und 

der Schritt des Auswahlens einer Dusenspalte, 
die zuerst drucken soli, den Schritt des Aus- 
wahlens der linken Dusenspalte als die Dusen- 
spalte, die zuerst drucken soli, aufweist. 

6. Das Verfahren gemaft Anspruch 1 , bei dem: 
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der Schritt des Bestimmens einer Medienwei- 
terbewegungskorrektur den Schritt des Einstel- 
(ens einer Medienweiterbewegungskorrektur 
auf (a) naherungsweise (D*tan 0 2 ), wenn die 
rotationsmaliige Fehlausrichtung gegen den 5 
Uhrzeigersinn ist, oder (b) naherungsweise - 
(D*tan 0 2 ), wenn die rotationsmaliige Fehlaus- 
richtung im Uhrzeigersinn ist, aufweist, wobei 
0 2 der Betrag der rotationsmafligen Fehlaus- 
richtung ist; 10 

der Schritt des Auswahlens einer Dusenspalte, 
die zuerst drucken soli, den Schritt des Aus- 
wahlens der rechten Dtisenspalte als die Dti- 
senspalte, die zuerst drucken soil, aufweist. *5 

7. Eine Tintenstrahldruckvorrichtung mit einem Tin- 
ten stra hid ruckkopf (102, 104, 106, 108) mit einer 
linken Dtisenspalte (91 L) und einer rechten Dtisen- 
spalte (91 R), die parallel zu einer Langsachse (L) 20 
sind, um D beabstandet sind und allgemein mit ei- 
ner Medienweiterbewegungsachse (A) ausgerich- 
tet sind, wobei die linke Dusenspalte eine Mehrzahl 
von Dusen (1 , 3, 5, ...), die um 2P beabstandet sind, 
aufweist, und wobei die rechte Dusenspalte eine 25 
Mehrzahl von Dusen (2, 4, 6, ...), die um 2P beab- 
standet sind, aufweist, wobei die Dusen der linken 
Dusenspalte entlang der Langsachse relativ zu den 
Dusen der rechten Dusenspalte derart gestaffelt 
sind, daft der Abstand entlang der Langsachse zwi- 30 
schen diagonal benachbarten Dusen P betragt, und 
wobei die Dusen der linken Dusenspalte und der 
rechten Dusenspalte in einer Sequenz einer ersten 
Dtise bis zu einer N-ten Dtise vorliegen und ein 
Druckmedium zuerst die erste Dtise antrifft, wenn 35 
es in einer Medienweiterbewegungsrichtung wei- 
terbewegt wird, wobei die Vorrichtung folgende 
Merkmale aufweist: 

eine Einrichtung zum Bestimmen eines Betrags und 
einer Richtung einer rotations ma fJigen Fehlaus- *o 
richtung der linken Dusenspalte und der rechten 
Dusenspalte relativ zu der Medienbewegungsach- 

se; 

wobei die Vorrichtung dadurch gekennzeichnet ist, 
daft sie ferner folgende Merkmale aufweist: 45 

eine Einrichtung zum Auswahlen entweder der 
linken Dtisenspalte oder der rechten Dtisen- 
spalte als eine Dusenspalte, die zuerst drucken 
soil; 50 

eine Einrichtung zum Bestimmen einer Medi- 
enweiterbewegungskorrektur, um die rotati- 
onsmaliige Fehlausrichtung zu kompensieren; 

55 

eine Einrichtung zum Drucken von Punkten auf 
einem Druckmedium mit der Dusenspalte, die 
zuerst drucken soil, bei einer ersten Wagenbe- 
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wegung; 

eine Einrichtung zum Bewegen des Druckme- 
diums um die Medienweiterbewegungskorrek- 
tur; und 

eine Einrichtung zum Drucken von Punkten auf 
dem Druckmedium mit der anderen der linken 
Dusenspalte und der rechten Dusenspalte. 



Revendications 

1. Procede pour imprimer a jet d'encre avec une tete 
d'impression a jet d'encre (102, 104, 106, 108) 
ayant une colonne de buses de gauche (91 L) et une 
colonne de buses de droite (91 R) qui sont paralleles 
a un axe longitudinal (L), espacees Tune de I'autre 
de D, et generalement alignees avec un axe (A) 
d'avance du support d'impression, dans lequel la 
colonne de buses de gauche comprend une plura- 
lity de buses (1, 3, 5,...) espacees Tune de I'autre 
de 2P et la colonne de buses de droite comprend 
une pluralite de buses (2, 4, 6,...) espacees Tune de 
I'autre de 2P, dans lequel les buses de la colonne 
de buses de gauche sont decalees selon I'axe lon- 
gitudinal par rapport aux buses de la colonne de bu- 
ses de droite, de sorte que la distance selon i'axe 
longitudinal entre les buses diagonalement adja- 
centes est P, et dans lequel les buses de la colonne 
de buses de gauche et de la colonne de buses de 
droite sont en une sequence d'une premiere buse 
a une Nieme buse et un support d'impression ren- 
contre en premier lieu la premiere buse lorsqu'il est 
avance dans un sens d'avance du support d'impres- 
sion, le procede comprenant les etapes consistant 
a: 

■ determiner une valeur et un sens de desaligne- 
ment angulaire de la colonne de buses de gau- 
che et de la colonne de buses de droite par rap- 
port a I'axe de balayage du support 
d'impression ; 

■ le procede etant caracterise en ce qu'il com- 
prend les etapes supplementaires consistant 

a: 

• selectionner Tune des colonnes de buses 
de gauche et de droite comme colonne de 
buses qui est la premiere a imprimer ; 

• determiner une correction d'avance du 
support d'impression pour compenser le 
desalignement angulaire ; 

• imprimer des points sur un support d'im- 
pression avec la colonne de buses qui est 
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la premiere a imprimer pendant un premier 
balayage du chariot ; 

• deplacer le support d'impression de la cor- 
rection d'avance du support d'impression ; 5 
et 

imprimer des points sur le support d'im- 
pression avec I'autre des colon nes de bu- 
ses de gauche ou de drcite. 10 

2. Procede selon la revendication 1 , dans lequel : 

♦ I'etape consistant a determiner une correction 
d'avance du support d'impression comprend is 
I'etape consistant a fixer une correction d'avan- 
ce du support d'impression a environ (D*tg e z ), 
dans lequel 0 Z est la valeur du desalignement 
angulaire ; 

20 

♦ I'etape consistant a selectionner la colonne de 
buses qui est la premiere a imprimer comprend 
I'etape consistant a selectionner la colonne de 
buses de droite comme premiere colonne de 
buses a imprimer si le desalignement angulaire 25 
est dans le sens inverse de celui des aiguilles 
d'une montre, et a selectionner la colonne de 
buses de gauche comme premiere colonne de 
buses a imprimer si le desalignement angulaire 

est dans le sens des aiguilles d'une montre. 30 

3. Procede selon la revendication 1, dans lequel : 

♦ I'etape consistant a determiner une correction 
d'avance du support d'impression comprend 35 
I'etape consistant a fixer une correction d'avan- 
ce du support d'impression a (a) environ 2P- 
(D*tg 6 z )si le desalignement angulaire est dans 

le sens inverse de celui des aiguilles d'une 
montre, ou (b) environ (D*tg 8 Z ) si le desaligne- *o 
ment angulaire est dans le sens de celui des 
aiguilles d'une montre, ou G z est la valeur du 
desalignement angulaire ; et 

♦ I'etape consistant a selectionner une colonne 45 
de buses qui sera la premiere a imprimer com- 
prend I'etape consistant a selectionner la co- 
lonne de buses de gauche comme premiere co- 
lonne de buses a imprimer. 

50 

4. Procede selon la revendication 1, dans lequel : 

♦ I'etape consistant a d6terminer une correction 
d'avance du support d'impression comprend 
I'etape consistant a fixer une correction d'avan- 55 
ce du support d'impression a (a) environ (D*tg 

6 2 ) si le desalignement angulaire est dans le 
sens inverse de celui des aiguilles d'une mon- 



tre, ou (b) environ 2P-(D*tg 9 Z ) si le desaligne- 
ment angulaire est dans le sens de celui des 
aiguilles d'une montre, ou 0 Z est la valeur du 
desalignement angulaire ; 

♦ I'etape consistant a selectionner une colonne 
de buses qui est la premiere a imprimer com- 
prend I'etape consistant a selectionner la co- 
lonne de buses de droite comme premiere co- 
lonne de buses a imprimer. 

5. Procede selon la revendication 1, dans lequel : 

♦ I'etape consistant a determiner une correction 
d'avance du support d'impression comprend 
I'etape consistant a fixer une correction d'avan- 
ce du support d'impression a (a) environ -(D*tg 
0 Z ) si le desalignement angulaire est dans le 
sens inverse de celui des aiguilles d'une mon- 
tre, ou (b) environ (D*tg 9 Z ) si le desalignement 
angulaire est dans le sens de celui des aiguilles 
d'une montre, ou 0 Z est la valeur du desaligne- 
ment angulaire ; et 

♦ I'etape consistant a selectionner une colonne 
de buses qui est la premiere a imprimer com- 
prend I'etape consistant a selectionner la co- 
lonne de buses de gauche comme premiere co- 
lonne de buses a imprimer. 

6. Procede selon la revendication 1 , dans lequel : 

♦ I'etape consistant a determiner une correction 
d'avance du support d'impression comprend 
I'etape consistant a fixer une correction d'avan- 
ce du support d'impression a (a) environ (D*tg 
9 Z ) si le desalignement angulaire est dans le 
sens inverse de celui des aiguilles d'une mon- 
tre, ou (b) environ -(D*tg 8 Z ) si le desalignement 
angulaire est dans le sens de celui des aiguilles 
d'une montre, ou 8 Z est la valeur du desaligne- 
ment angulaire ; et 

♦ I'etape consistant a selectionner une colonne 
de buses qui est la premiere a imprimer com- 
prend I'etape consistant a selectionner la co- 
lonne de buses de droite comme premiere co- 
lonne de buses a imprimer. 

7. Dispositif d'impression a jet d'encre comprenant 
une tete d'impression a jet d'encre (1 02, 1 04, 1 06, 
108) ayant une colonne de buses de gauche (91 L) 
et une colonne de buses de droite (91 R) qui sont 
paralleles a un axe longitudinal (L), espacees I'une 
de I'autre de D, et generaiement alignees avec un 
axe (A) d'avance du support d'impression, dans le- 
quel la colonne de buses de gauche comprend une 
pluralite de buses (1, 3, 5,...) espacees Tune de 
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Pautre de 2P et la colonne de buses de droite com- 
prend une pluralite de buses (2, 4, 6,...) espacees 
I'une de I'autre de 2P, dans lequel les buses de la 
colonne de buses de gauche sont decalees selon 
I'axe longitudinal par rapport aux buses de la colon- 5 
ne de buses de droite, de sorte que la distance se- 
lon I'axe longitudinal entre les buses diagonalement 
adjacentes est P, et dans lequel les buses de la co- 
lonne de buses de gauche et de la colonne de bu- 
ses de droite sont en une sequence d'une premiere 10 
buse a une Nieme buse et un support d'impression 
rencontre en premier lieu la premiere buse lorsqu'il 
est avance dans un sens d'avance du support d'im- 
pression, le dispositif comprenant : 

15 

♦ des moyens pour determiner une valeur et un 
sens du desalignement angulaire de la colonne 
de buses de gauche et de la colonne de buses 
de droite par rapport a I'axe de balayage du 
support d'impression ; 20 

♦ le dispositif etant caracterise en ce qu'il com- 
prend en outre : 

• des moyens pour selectionner I'une des 25 
colonnes de buses de gauche et de droite 
comme colonne de buses qui est la pre- 
miere a imprimer ; 

• des moyens pour determiner une correc- 30 
tion d'avance du support d'impression pour 
compenser le desalignement angulaire ; 

• des moyens pour imprimer des points sur 

un support d'impression avec la colonne de 35 
buses qui est la premiere a imprimer pen- 
dant un premier balayage du chariot ; 

• des moyens pour deplacer le support d'im- 
pression de la correction d'avance du sup- *o 
port d'impression ; et 

des moyens pour imprimer des points sur 
le support d'impression avec I'autre des co- 
lonnes de buses de gauche ou de droite. 
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FIG. I 
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FIG. 3 
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